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Abstract of KR 20000019788 (A) 

PURPOSE: A Plasmodium of anthrotoxin II signal 
peptide and a growth hormone a re expressed in the 
form of a fused protein to produce a natural type 
growth hormone without using a separate protein 
expression derivative. CONSTITUTION: The 
Plasmodium of anthrotoxin II signal peptide is 
expressed in E .coli and represented by the formula 
(I): Met-W-Lys-A-B-Ala-Phe-Leu-Leu-Ala-Ser-E-Phe- 
Val-Phe-Ser-lle-Ala-Thr -X-Ala-Y-Ala, wherein W, A, 
B, E, X and Y are all amino acids genealogically 
coded by a host cell; and at least one of W and A is 
Lys. In the formula(l), W is Lys; A is Ser, Thr, Lys or 
Gin; B is Thr, Ser or lie; E is Ala, Gly, Val, Leu, lie or 
Met; X is He, Phe, Asn, Ala or Val; and Y is Gin, Asn, 
Ala, Lys or Thr. 
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4ui.. 
£ 5 

5L42) 444 4*3 

£ l€r A <34 °J^a v i^t 344^r cDNA» i44~cr pT -hGH-1 4«r4*d4 444^f £^£<>14. 

£ 24 431^44 ii -iiJiflEiJE^ -a *M3*£ = £2] -g-lh^ai^-i- 2^Rr 4444 S444 t-IM El P UC19 
sh^I 4^4*<J* 44^ £^5L<>14. 

£ 3^ 431^4 n 444 4^21 4<y -^7\± x\<&% -^1^-4 n ai j^ei.e4 si^^s^-si 444 B ->]4 
* a^Rr 444-i 3L44^r 7ii 44^1 pTHSSH^i 4^H3* 444^ £^^14. 

S. 4tt 47l pTHSSH^M -a-eflsl P T14S1SH -4T22QS] i+Ej-iflfe 5.^£°14. 

£ 54 £ 4^2} ^flif tfl^^l ^^4l^SfEl sjjj^^H^ SDS -PAGES, £44 1 44°14 

4421 4444^ 
4^21 43 

l^Ol Jj:*^ 71* g II €-42] f: Ell 71* 

£ 4^£r £«14 43^4^21. 431443:=£2i 444^4-1- 44*Kr g a* 4-§-tt 4*044:1:= 

€-21 *J2H}-1H 44 4<>14. # c| °-5L, 4 4^4 tfl4^ 4^H14 444 ilEflu^jj^sl ^igAfls^ iflS. 

2] *B]* ^444r ifl^a- 4*|S^-a II 43L^4H2] 4^1445: = £-21 ^^^^ g^Rr 7fl2:4 u] 

4t- ^ n# °144 44^ 4*il44:s:=£-2] *il2:41H 44 4°14. 

3? #<4 434 l£t 7l*ofl ul^ # *^^E-i o-g-^^^- ^A^Hr o^ol 7 ^jfl S^O.^, ^ ^ 

3 -flWgje-Ste- 44154 i-Hi-fl^^ # 4 214. 

^14 ^4^4 °l^f-2] 4i44°114 i^cj-tf)^^ ^ 41H4 4^4 ^44°1 4£ 434 

$14. :234, 2:z*F *Hf 444«-!!4 0 l N -44°11 ^^i\io] 47f4 Hi^<g *gEfl^ ¥ 4^14, 44 

f-4 4-§4) 34 4^4 4#4^-l- 7-1*144 44H4rr 4* n^^it l A ^47l $7] wfl^ 

el], ^«Jj^5l l^if 441^51 44471 $m 21^1 ^o_^4^ &$o] olcf. 



44, ^l^HH^ 444«i4< : 'l N -44<i -S-«l^ 4^^e1h4 ^7>4 444^H5.^ 44^4 -§-^4^^ 
6 1 ^M4* f-4444 4^^&lHir qtt 2l±<* 2|*M ^l^^n ^4^«^4^1 ^1=171 nfl^, ^^«Jj^ 
# €^ ^Efls ^ ojcf^ ^v^oi 014. ^BjuK ^HiAgA^^ nv^sq. 5J H^/flAi sj jq.^^ 7 ^ ]7l ^^011, ^^1 
4 ^4-?H wl4°i 4^^ ^§4^°1 44tt 4^* ?Hi 5J4. ^-4, £4^- 42fl2l 4«IS* 4^S€^ 
^h1^a>4^, 4®!^lr 4^21 4^4* €-h1^44^ ^-°11 h14°=I 4^14 ^4H^^1 44«l *1 4^ 
^ 2171 nfls-ofl, ji4 444 ^h1^4^# 7fl44ii4 «fe 4^71- ^^sl<H 44. 



444°=], 3e "1^15] 4«!4 f«l<1 4<^Rr 4^1 44#°1 4^444. °ll-4 °144°i €-b1^4^4 7114 
4^4 4^ £§H °1^^4s 5i^4, 4sils.4 ^14 4J: 3 gElH°fl cfl4 44» 1- 4 514. £-s]4 4^^'eIh 
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rr 4^ 7 i3 f^tt *h8~£ §fe 511^, ^^o] 3*13 S-Bl7> ^l^W 4|*M*r 

-g-t^^^l *4*Rr 4^°W t>«-«^ =^ip^| s]*v ai^eihs] ^tH Jl^44(#2: J. 

Biol. Chem., 263:8164 (1990)). ^5:^-^ ^:H^E]E-'4 •ri^-'f -tlX^^H'°| A oHft -fr 

tg o.^. ^ SRriHl, f-^-^L aI^^'^Htt 4 127fl uflx] 7 07fl°l ^nl^o.s ^5]<H 31^ 

^S^Hfe 4 13711 iflxl 307flSl ^nl^Aj-o ^ ^jjjo] 514. £1+ 7fl7flS] ^l^^ElH^ 9.% 4 711 

3 ^ 2 *<y a^ a sW s ^ =7(6] <g 7 |Aj 4^1^03. o^o^ Hls^ *l*Mj°l N -^"Ml. 10711 41 
0 >nl^AV_o £ ol^^^l * Hlsaj 4^)4 4£ ^13^ *}*m ?K^°J C -^Ff^ 

5U4. 



^Sl^f 3^4^^ ^'Ji^a^ * 4 (periplasm* space)^ ^ 

H4 ^4 3313. ^4 32114^4^ tfl4^£] r^-MyJ &WL±.*t S) «H 3 -ft 

Si! °1^4 1:4^£ 444 4«I4< : >1 ^4*l)i4 ^4°-5L 44o| ^ oj,^ ^S^EjHt- 24t^£^ 



44, 434J4:£3^ $■ 1917113 »Wt A i 47l£ t 1 ^^ £4^ 4 21,500Da3 4^4 «5l^t H *h 

^ofl^ ^* ^14 *l2fl S£ 4^-7} 4*8sH 44(4^: Li and Papkoff, Science, 124:1293(1956)). BflH(B 
eck) f-£ 4*ll A 34X = £-3 41H1 cflft ^414 f~tr 3^3. 4^45S:il(43=: Beck, J. C, et al., Science, 125 
:884(1957)), 4 1 S(Raben)£- SJ**1«* **M 6 J«|^m* 6 l H*Hr*^ Jfli* £47} fl-fr* 44 4 

£14(42:: Raben, M. S., J. Clin. Endocrinol., 18:901 (1958)). 



a^Hfe ^m?' 4^44* *fe <9tfA]« ^]lt 443 b^H^o^ 3$ AJ 

=8-i^|. A|~g.*|-5a 0.4, ZL 4°1 *114£H aH ^sl-S- 0 ] Si SI 4. 19794 *14(Goeddel) -§-«»l 2\&3. -fi- 

^4 ^lafl- 'S-ti is tfl^°ii^ oj^i^^a^ ^€ai?]^cii Aj^si-^A-i cfl^AgA].^ zjoi <ge]7fl sisa «.4(*a 

: Goeddel, D. V., et al., Nature, 281:544(1979)), &7) $-^°\} B]*F^ N -^^l ^e] 



W, ^'SS SI *ll -3 = A S^:«1-IL4 hL^] Tfl^Sl'H, 43i^ t^^3.S.^ *HZ.S\ ^"11 

°J^1^^X = ^ ^12:^ U-^ol i7«sj 4 5104, ^ a -n n ^l 2j4^r Siai4(% 1 -2:: EP 005594 

2; EP 0020147; EP 0114695). SEtt, tfl^^l^ M^mM =^44^ £^ ^^^^1 i^tfj^o) Al 

i4^H4 ^EflS ^«Al?l^^, ^-s^ uMJj^]-g_ cll^o] -Bi^i^ ^^o.^ ^H14£^ 

*fe AlSSISan, °1 «M ^ 45.^0] ^ o>ul4, ^4^- ^7>Al ? l7l ^l^flAi^ H>£Al IPTG 

6 -296491; EP 177,343). tr«, ^-7f4 *g£fl^ ol^^^a^-i- 4 

■§-, ^ = ^ 4«l«^Ei 4flEl^ ^H^Eldl^^ I* ^4<H iflElild^ ^7i4^r «o^°l 7M5lo i o 

4, °1 °113^\d* *W47l t£3 ^Jgol d W>t]^ 4^°1 514(#2: PCT/DK 86/00014 ). »13^1, 

^fl^t JL£S.^-Ei ?1<SS = y^E. iLJI^l 4 SI ±4. ^ifl^-7> °J^^ 7>^ 

°1 5iSi4. 
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^Sw^ 7 r #fe #°I^ "y^ll^^siol £ o_2, tfl^^AVo] 6>Z)^l ojijLo^] ^|.j7 °1-§-oH S 

^*Fj7. *le-&<H H*K^ Sfl^ °lSl°fl£, (Turner's syndrome) 2} *1 = °11 

£ 4"§-£U a^, #4^f% #3 91 SHfr ^£1 W\S. °J A <M1H *U8=|*r W =L EL 

7\] SKIM 3£i 7lrfl5]7l nfl^-ofl, Jl^ 0 J ^<S1 #^^ = £2] ^a>^o] Aj^gj o_^£] ^ aj^j 
4. 



^ ■& ^3 5J«i^ ^JjX] ^HlS#ol 7 fl#£ cj^-g. ollliEAl JI Al^El^ ^^S. 

4. 

£ #7l tfl^ »!e|SSa| n AjjrigE^ gigsfls. 2^1^ -fr##l- ^fl^Kr %o]t±. 

¥ 1^21 ^}#*fl tfl^g-s- <?iEi]s.s.Ai n Ai^3g E |H°i ■s*!^ <ysii^^-j:3^5] -g-sj-^sjj^^. s ^s>^ 

-fr#4 ^ *fi<>l# <?Mi^# „ ^^o, ^oj Ai<g ^ i^T-fe 7iiit ajE^i- *H^*Hr 5014. 

€■ Lil^ JZ-a}£ #7] ^l£f 1^3. *§##«-# 7||i«- tH^-g- *WKr 3°14. 



# ^fe^a ofuji, >g-^o) 87) ] ofDli-A]. Al <go)| ^. 7 ^H (probe)* 4-§-«H, ##2l 

H*Hr*S 2:*! 2| cDNA 4°1M. h1b]S-¥-e| °J^1^^ = s. cDNA ^ 7 6 v # i% v *fe #^-* ^11^1-^4. °]*\*\. $.7] 
°J^#^ cDNA^Ei A]J:3flj E i H ^Ajoi^ ^^^M A J^r M^a^^M cDNA ^€ (" hGH" ) 

* ^r^fe ^i^^eih^ ^si^i cfltf^- us] Ai^^EiHi- *#4(" STir )* ^g- 

#71 STII21- hGHl- #n i&qQ eHWoK l-S'b'sH, <aEfl^# 112] #31^ElH2l- olJfl^^a^- #21 
-e-^^#* a i«^ pTHSH «jE-ll- ^li^^cf. ^Ei 4^-, # 7 j P T14SH ^]°\ -fr^^ -ff^^> -U^^l 3H1 

II -8-#4 -H-21121 .^7>i ^1(" STII SD" )-§: -a-°J^°l, <a- u J)# S-^SL-t-o] i 7 ># P T14SSH ^Elf- 
^1^>S4. °]«\*\. «^e|7H *elJlTtS-ell5.E|E:.** 5^Hi 4-§-*fe ^^^^1€^^S, #71 P T14SS 
H21 STII ^11 ^ STII SD ifi^l* ^<H, 4°o l tb -aEfl^^ II #^^El]E ^1^)21- #^^2^3 

«J]#* fe^ 3l*S ^ ^Hl^ 4^* «^l^-f * ^12^4. 



*1*K ^ iL4 ^ M] $ >A^*}JLx} *V4. 



£ ^T-rt-^r #^l^^Jl = ^- cDNAl- S|-ii*>7l £l*r<*l, #7<] ^^ss.* ^-Hl^ ##2| il^^5.«- E l 

cDNA 4°1« slel* ^1^1-^4. #7l cDNA z}°]*z]?l3-^] 9im%5L^ cDNA #^§1-71 ^*H, 

21 #*H^#i=£ *MM ^21 8711 4^1 1# ^ofl 7l£sH ^€ IrSlSTf^ell^ElH °}^\ 

^, *43. ^Sl- ti J-§- #^1^^2^ C DNA #^-ir #>i*>S4. #7l #^1^^3l = s. cD 
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NA AA°\}^= ^iflE|= S1£HS. ^ •a^^^iH^ AA^AA ^M^M^] A 

4 2^ 4^f4 4fM] AA A%3L± SH-'MI* 7\A^ #51 JL^f#efl^Bl^ ^H^f. A^-g-HM, PCR^ 

4^#:Sl = £ cDNA 4#, ^ltbaiS AAAA ^IX^ElH S^41°] ^J^j^Ma C DN 

A hGH" 4^4514. 0 H4, Mll^ -SSI'S e|.E£. <£s!4 rfl^-S •aEfls.s.A] nS j Ai^^E^H* S^Rr 

AAA(" STII" )* f^jsU, ^71 STII4 hGH« 4*11 4^ pET14b°1] «e1S¥J II 4Jl 

HEiHS] c -^4 4*1^44 H;444 <y*H^#:i:=£-3 ?i4*ll »H^ fl J ^l^^l 4=i4 #44^4* ^4 
4^r pTHSH AflEil- ^4514. ztfi 4-g-, ^31^4 II 444 4313 44 .^.7].^ ^<g ( » STII SD .. )^ £ ^ 
^ =eH^a 4~§-*M. ^71 pTHSHl- ^-^ *M PCR4 4 s 34-^4 STII SD £ STII -hGH *] 1# 

4^r 444 44* f^4:a, 47l P ETi4b «?eH ts^sM, -§-44aj4 444 44-i 31 3.^-4! II 444 

-B-EflS} 44 .^-71-i: 4.14 #o]£ pT14S SH a,'El# *|]2:45S4. c| 447 r , 444 4^43 ^fl^l 4 

«1 :§:■§-* %H V 47U4, 44 telaW^I^^Ett ^4°H^ 4444 ^^^^^fais, 47l P T1 

4SSH5] STII 44 g| STII SD 41<1 4°1* ^4 444 4EflS44 n -y^.^^^ ^tg^js}. 4*H 4X^4- 4^1 



4*4 tfl44 431^44 n 4J: ^eih ^ zl 41^1 44^4 414 44 444 44: 

»M1 Efl44 431^4 II -tLH^EjH: 
123456789 10 11 12131415 16 17 

Met -Lys -Lys -Asn -He -Ala -Phe -Leu -Leu -Ala -Ser -Met -Phe -Val -Phe -Ser -lie 
18 19 20 21 22 23 
-Ala -Thr -Asn -Ala -Tyr -Ala 

tii 3-5 ii ^iji^e)h£i m*h 

123456789 10 11 12 13 14 15 16 17 

Met -W -Lys -A -B -Ala -Phe -Leu -Leu -Ala -Ser -E -Phe -Val -Phe -Ser -He 
18 19 20 21 22 23 
-Ala -Thr -X -Ala -Y -Ala 

W, A, B, E, X 4 Y4 4^1i7> 4443^S 4 44 ^ 44 i44 A , W4 A ^A ^AS. 444 Lys 

44. 

£th 47H4 A4 Ser, Thr, Lys £4 Gln4 J±4 44344; B4 W7 r Lys 4^13 a^j^Al-o] Ser , T 

hr, Asn, Gin ft 4 Arg4 iL4 4434:2, W7 r Lys"?] ^4°fl4 Thr, Ser IE 4 Ile4 214 44344; E4 Ala, G 
ly, Val, Leu, He 5E4 Met4 H4 4^4 4^; X^ lie, Phe, Asn, Ala £^ Val°l iL4 A^AA; Y±r Gin, Asn, 
Ala, Lys ^ Tyr<=»l 214 4^2)44. 



^ 4^3 4 ^H^fe 471 a 14 ^ 107} A ^ls4S4: 
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[it 1] 

eB#3- 431^4 II ^S^eJhs] ^^]7}x] 4^1 
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Met 
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Met 
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MST5 
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Met 
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Lys 


Thr 


He 


Gly 


Val 


Gin 


MST7 
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Thr 


He 




Val 
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Lys 
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£ ^3 4434 43°H13^r 371 4 INI ^zgElrr-j- SL^ t}7] ^34334^51 ^3 

3^4, °1£H£ ^4^2] 2€-4°ll^* 444°3 434 4°H 4*=l^r ^-43 ^43S 4£ $14. 



44, 4 %^21 4^34 43°H13£r ^1^4 II 4^4^ #34^ 4^3^ 44€ 434* 4-§-45S°.4, 
31-^5.43 £34^ 7 }^4 -8-34 H14 4£4i3 mRNAS. J f&) §44 C DNA» 4-§-4 ^£ $14. a 

4, 4 1W1 4%34 43°H14^ 431^4 n Ai^^EiH 41N14 444^43 4434 444^451 
4 4^443:i=L€-* tfl^o^ 444 =r -tt-8-4^43 #44 4334 4^r 434. 

<>14. 43°fl# **M £ 3^13 4^43^ 44. *>1* 43°ilfe ^a3 £ 4-4* a.4 ^30.3. ^ 

*>7l ^Itr 3^3, 4 443 ^34 Ol § ^AHHl ^4S]3 g^4£r ?}4 ^711^1 44^ 7 ^ 4^7)1 

34 7434 434. 

43"i i: smj^SM 4443 41 

43°fl 1 -1: "514 HsHrfll cDNA 43 « 333 *2: 

°J^ A ^i^ cDNA* £3 ^]sH, 33 443 lg°i| 2:2) ¥-43^ -S-«1(4M t^W^ ^l^l^Hl^m, 

50rnM Tris -HCl, pH 7.5, lOmM EDTA, 5% 2 -34£°114-§-) 10ml* 7>*>jl, 234433 44 4 (homogeniza 
tion)Al^4. 471 2:3 -34 6°C»II4 10,000rpm°.3 10^4 43^333 4*34 344 44, 47l 4*°- ! Hl 
l/10«n 433 2% oil Efl a a} =? a] -I- 37 r 42 65°C43 244 7J-44S4. 24 44, 471 4##344:E(C 
sC1)1- 0.1g/ml3 ±-5.3, ^7}s}2, o]f- g^o] 44^3.40] c ^-4-g-Qfl (5 7M CsC i 0.1 mM EDTA) 4°H4 25,0 
OOrpm^S 1634 43^343 RNA* 444^ 3314- ^4444. 371 33#* 4°C<i4 5mM EDTA, 0.5% 
424 4 5% 34S°114-|r4 444^r 443 3mH -|-S)1332, s)l 4/433^873 4i44 42* (25:24:1, v/v/v) 
4 4335l173^4442*(24:1, v/v)3 *43^a ^#4 4*, **4 -S-^<=H1 l/10«fl 433 3M ^3*4431 
3^4 2.5*1 433 <i4-§4- 3442, 43-S-343 RNA 331:4 4^4524. 371 rna 3414 f=fr4°11 
•§-3(134 44, 70"Ci3 io£-4 4442, 3#4a33^(LiCi)l- 3^4517} o.5M7> sl^4 7>4 4*. *sl2 - 

cl -4»a^_^ 2^4£22}]3l (Type 3, Collaborative Research, USA)» ^l-&-4 < H #el (A) + RNA4* ^-5l4$t 
4(% v i: Aviv, H and Leder P., J. Mol. Biol., 134:743(1972)). 37l #el (A) + RNA* 65°C°M 5^-4 43^14 
2, ^3 0°C°114 20//(iSl 5mM dNTPs, 40aC^1 5 X ^34ai 4^-g-^l (0.25M Tris -HCl, pH 8.3, 0.5M KCl, 5 
OmM MgCl 2 ), 10^5.1 200mM DTT, 20^^1 0.5mg/ml *el2(dT 12 . 18 ) (Pharmacia Inc., Sweden), 80^51 4 

10^(10units)Sl RNAsin(Promega, USA) 4 20[d (20units) 3 AMV ^34a4:(Life Science Inc., USA) 
* ^44°i 4 4#, 42°Ci4 90^-4 4-§-3^4. 4a^l5i4 "11, 5^^1 0.5M EDTA (pH 8.0)4 2 

OO^Sl 4^4^(Tris -buffered phenol)4 ^7f42 4 iL43^$- 4*. 4£r°113 10-S: -^4 4^^rBl4°i 4^ 
■w ^4^4. 471 ^3a> HV-g-^4 lml^l clojl^oJlEfl^ (diethylether)a ZS\ ^#4 4#, ^ 

#4 3S°fl 20^51 3M ^cl-g-4^lEfl' : 'lS4 lml3 95% ^7>*H cDNA* ^3344. 



- 6 - 
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44^44 ^y}^ C DNAS44 4444 cDNA* 4444 444, #7] 447f4 cDNA ^41-°11 284^ 

4 ^it^-i 4*1144 44, 4044 5mM NTPs, 80/^4 5 X SS 4444 12^4 5mM /? -NAD + , 2^4 

3000Ci/mmol [ a - 32 P]dCTP, 4^(4units)^l tfl45 DNA 47 r 4*11 ^ 10/z« (100units)4 cfl45 DNA 441^ 
I* 7 r 4i, 14°C°114 1644 444S4. «V-§-o] ^ 4-g-_ Aj-7151- ^.ej-g. ^o.^. sfl^t 4 °H44^J44 44 
44, 4=f44 cDNA 3444 ^4484. 4444 cDNAS] 444 ^444^3. 4471 444, 44 c 
DNA 341-1- 42/^4 444°ll -@-«fl ^1 ?1 44, 5/rf4 5mM dNTPs, 16^4 5 X TA 4f-§-°4 1^4 5mM 0 -NA 
D + , 4^4 RNase A(2Atg/ml. Biolabs, USA), 4jd (4units)4 RNase H, (20units) 5] tfltftf DNA 47j-44l 5J 
4M(8units)£] T4 DNA 44^4 ^7>«^jL, 37t*H 4544 444^4. aj-g-oj ^ t^, aj- 7 ) S |. uj-^ 

s 4^4 4 °fl44344 4444 ^4444 7>44 4^44 cDNA 3444 444534. 



cDNAS] EcoR I 444 ^1444 ? JS5L4 EcoRI 44* ^44 444, 44 ^4444 7^4 4444 cDNA 
3444 25^4 4444 4*1144 44, 27/^4 2 X "HtsKl^ 444°- ! ] (lOOmM NaCl, lOOmM Tris -HCl, pH 
8.0, lmM EDTA), \(d°] 50 X SAM 10//«(10units)4 EcoR I ^3J-Jl±l (Biolabs, USA)» %7}*}jL, 37 

°C°1]4 244 444S4. 444 #4 44, 444 444 4li=HM: 4 44434* 4444 cDNA* 3 

44 S4. 344 cDNA4 EcoRI ^4 (Biolabs, USA)4T4 DNA 47 r 44* 7}4s 4°C44 4444, cDNA°11 E 
coRI ^44 444SS4. 



44 EcoR I ^f\7\ <£14 cDNA* EcoR L2.3. 4443, ^145.-2.^ 4<S -44 (Sepharose CL -4B) zJ-^-fr 44 
44 44 ^4* *H44 4-5-, EcoRI ^7l7> <?!44 cDNASj =S€* /lgtll4 EcoR I 444 #5.^444. 44 
-Igtll* /I 4 HlSS 444 %E.(A in vitro packaging kit, Amersham Co., USA)* 4444 2)14^ (packagi 
ng)43, tfl^ofl ^444(transfection)44, °J?_V 44^*11 cDNA 44*441- 31^4514. 

444 1 -2: 3W<g#±e£ cDNA4 44 



44 444 1 _is.-¥-E| ^44 cDNA 44*15143.44 ^Sfl^^aa ^^*>7l ^M, 4^8- 

4 w o^^S ^^SJ-tV-g- (plaque hybridization) # ^^1«|-S4: fl^^^l^ 4 

nlic^:4^ 8711 4 D lic^: *\<£ (N -Phe -Pro -Thr -lie -Pro -Leu -Ser -Arg -Leu -Phe)* 7]3L3- 4<H (% v S: Liu, 
W. K., et al., Biochem. Biophys. Acat., 93:428(1964); Li, C. H., et al., J. Amer. Chem. Soc, 88:2050(196 
6)), 30 -Tf^5ll5.E]H °1 -^1 -i:^al^f#Sll5.4H ^ (mixed sequence oligonucleotide probe)^: ^ 
^4^4. ®7] ol-g-^H (Benton) ^2] 44 #43 £^Sj- £-§-■§- ^^40^ (% v a: Benton, W. D. 

and Davis, W., Science, 196:180(1977)), 4^ S-<>}^ W:^4r -M 1 t431, ^7l #^-^l tfl*H A o v 7l4 

W±3. 4^-1 24, 34 #43 ^44-§~l: ^A]^, oixflA^v^sa ^341- xivl #s.4* ^4t11 ^^4S4. 
al^^^S ^114 44^1* «1144^ DNA* ^#4^ EcoR ISS ^44 4-S-, 1% 47>S^ ^s 471 ^*4i, 4 

71 4*3 SS 441-*^^ 4^1 4°1 (4i: Southern, E. J. Mol. Biol., 98:503(1975)), 4^4 4^14431 = 

cDNA* ^44i 444514. °H4, 47l t^ifE] 4^114 cDNA* ^444 EcoRI 44* 

4^4^, °11- 44 M13mpl8 aiEiofl ^lit M13 -hGHl- ^1^4 44, ^7-1 (Sanger)S] 4^144 

4^ (43:: Proc. Natl. Acad. Sci., USA, 74:5463 (1977))SS 44443lS^ cDNAS-l ^7l4«4 44444. 



44^1 2: 4*0 = & cDNAS4Ei 4X^E1S S^442l ^l|4: 44 4^)144 cDNA^l 



4Jl4e1h4 ^1214 A J4 4^1 A J42S^44 s^4^ cDNA4 #S^47l ^4<H, 44 44 44 <4 l ^ 

44 M13 -hGHl- f-lil 4°i DNA 443L4i 4ifl4-§-(DNA polymerase chain reaction, " PCR" )^^-S. 4*11 

^4^s^- cDNA ?144 44444. 4=11 444 s44°ll-4 4*fl445is^-4 44^ 44^44 Phe^ll tfl 
4 3^ 44°114 44a4i Ndel 44444 5' -CATATG -3' 4 44, f^ls& 44°114 44a^ BamHl 4444 
4 5' -GGATCC -3' 414 44 £4 4 A J444. 44 444 4444 44£i Ndel4 BamHlAS 4444, 4± 
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= S^44°l *]|7is! cDNA 44(°14, 'h.GH'44 *F7lS. 4)4 444 4-5", 44 144 pETHb ^ (Mov 
gen, USA)2l Ndel/BamHI 434 4<y4<4 4*)]44:OL44 4444 4^4 *Qe] pT -hGH* *H^45S4( 
4i: £ 1). 



^Ajofl 3: <&tfl^tf II ^lJl^ElHi]- 431^4^ = 44 444«I44 4444 Jflitf ^3 



44 M14 A ^ 43^^ tfl^g. oflEl)5.S.Al n ig-afl^^ AlJ^trS 2*344 4444 4^471 344 

431^44 n xi^ElH 2^4114 £444 447>4 43J4f43]J2-ElH44 444 4471 (Model 380B, App 
lied Biosystems, USA)5. 444 44, 4444*1?} 44444 7}& o]^7}^£H 431^44 II 4iL^El H 

434* *H2:4a14. °H, 47l 4-aflji^f#Efl^H^ 444 7fl4s4 4fMl4 44s.i Ncol4 4iL34 314s. 

± BspHI^l 4*143*, ZL^al, 3' -4443°114 4^44 4 D lt42l 444.°! 2444 44*H 3l4s.£ Mlul 
4A'43* 4^4 ^14=144. <>H4 €71 olf^H" <?lEl| £ a.Al n aI^^h^h 444(<>14, 'STII'4 47lS 4)* 
pUC19 (Biolabs, USA)S] Smal 4443^ 4 0 J44 STII* £444 ^4 ^ P UC19ST* 4^444(4 
3£: £2). 



°M4, 4315L44 II 4s^e1h4 44 4*1144^ = 44 444^421 $^3. g«4?l7l 344 €4 4*H 
43 ^44 P T -hGH* ^%°.S. *M PCR£ hGH 444 44444. *H 444 5^Ht^ A 34 
£*| 4*1^44 Phe0 fl cfltb 2£ 4^4 ^Iftli Mlu I 44434 5' -CATATG -3' 4!*, £4 **l2 

£ 4-fMl-b *H4s.£ BamHI 44434 5« -ACGGCT -3 414 7M£4 44455*4. 471 444 444 444 
44JLi Mlul4 BamHI 4442, 44 pUC19ST «?44 MluI/BamHI 43°11 4°J44 43134-4 II 43^ 

eih4 ?!J|^^iag 44 444«144 2*344 444(" STii -hGH" )* £444 P uci9SH* 4 

2:4S4(42:£ 2). 



44°ll 3 -2: 43l£44 II 42421 44 -47>t 443 



471 -4.^-141 3 -1S.4E1 444 pUC19SHfr ^4irfc BspHl4 BamHI.5.3. 444°i STII -hGH 44(640bp)4 31 
°1* P ET14b(Novagen, USA) «!44 NcoI/BamHI 434 4^4°} 4Sl^ P T14SH* 42:444(4 

2: £ 2). °H^, 47121 ufl^ 43l£*4 II 44421 -«- 7 >t ai« ( » S TII SD" )4 i444, Xbal 444 
^14 4*14 H4°M 14 BamHI 4^4^14 7f44 ^4°1 1 °1 114 °144^, 471 pTl4SH4 ^%°,3. PCR4 4*S 
STII SD 4 STII -hGH 444 S4 i444 444 44 (" STII SD -STII -hGH" )4 444X14: 



^4 0 1H I: 

5' -GCTCTAGAGGTTGAGGTGATTTTATGAAAAAGAATA -3' 
Xbal 

II: 



5' -GGATGCCACGCTGGATCCTAGAAAGCCACAGCTGC -3' 
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BamHI 

47l STII SD -STII -hGH 444 *fl4JL£ Xbal4 BamHI^-S. ^44 44, pET14b Xbal/BamHI 44 °fl 

4°d44 4^ 4443 pTHSSH* *)1^4534(4^: ^ 3). °1»14, 47l pTHSSHS tfl^ BL21 (DE3) (Str 
atagene, USA)* *§444*l7l l2f tfl4? ' Escherichiacoli HMIOOIO'4 *l|2:4$4. 

4*H1 3 -3: 4^4X = ^ 444 4*3 



4313.44 II 4344 44 44ic 4<5f°l ^-Bfl^ ^Jl^-<H| nl*l^ 3,A}t}3_7.}, P T14SH3 ^4444 

2:4 ^45-4 ^171 4*H 3 -23.43 4=-^ pT l4SSH3. 14444 ^fl^t tfl4^ HM100104 44 IPTG3 4 

^4 444 4£4t14 4^4*1 #jl lb «H4°114 «H44 44, 44143 f£4 "14^3 s)444 444 

^3^3. 444^4 (periplasm) 4^4 *i]2:44.4 (42:: Nossal G.N., J. Biol. Chem., 241:3055(1966)). °1 

n. &\ 444^4 4^3 ^434 424114 ^-g-a). £r.} : 7])^ tfltftfS) aH^^* 4^434^ ^14 34*1 

7U, € 3 HH°o to -!l5l 1/10 433 44^ (20% =r3S*, ImM EDTA4 f4tt lOmM Tris -CI 444 pH 7.0)^1 

444534. 371 44^4 44*114 3044 444 44, 4*1 443434<H 344534. 333, 344 *^1 
4 4°C3 444°11 4444:n, 44 434343 44^4 4*34 £444 4434 344534. 34 43 32 
4 4435E4 43 33 4£« 44 A j4s34°fl 34 434 4443 id^^SUils. 43 

4HC42:: Kato, K. et al., J. Immunol., 116:1554(1976)), =L 4^3343 3433 1L 4 43 A 34:§:3^3 -g- 

344 4443 471 & 23 443534. 



IS. 2] 

4334^3^ 444 (hGH mg/100 P.P. 





| P T14SH 


| P T14SSH 




IPTG 










hGH -S3 £ 


120 


100 


330 


250 



471 S 2^1 43343, STII SD 3 44 4°J4 343, t£4 434 44 4£3» 3 44*1 44£ 324 43 
43 44 JL43 44^4 44444. 



4*13 4: 34* 43344 II 4^33^3 4134 43345:3^3 444344 234^ 444* 3L444 
324 333 32 



33344 II 4^33H 33 43 »Mi^ 4444 41*13^4, 434 2^4 £444 44 43ji4#3-£-3 

£4333 T4 DNA 44H4:» 4444 4444 444^ 443 4^4334^ (site -directed mutagenes 

is) .2.3., 471 4*H1 3 -2343 444 P T14SSH 44^4£343 471 5. 35.1 444 33344 II 4s33£ 
4134 4444 434*4 324534. 333, 4451 41H1 44 DNA 33344 4343 €*K? 4344 ^ 
S£1^tt7|-i- 444534. 
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[it 3] 





W 


A 


B 


E 


X 


Y 


MSTl 


Lys 


Thr 


He 


Met 


Asn 


Gin 


MST2 


Lys 


Thr 


He 


Met 


Val 


Gin 


MST3 


Lys 


Lys 


Thr 


Met 


Asn 


Gin 


MST4 




Ser 


lie 


Met 


Asn 


Gin 


MST5 




Ser 


He 


Met 


Val 


Gin 


MST6 


Lys 


Thr 


He 


Gly 


Val 


Gin 


MST7 


Lys 


Thr 


He 


Leu 


Val 


Gin 


MST8 


Lys 




Ser 


Met 


Asn 


Gin 


MST9 


Val 


Lys 


Thr 


Met 


Asn 


Gin 


MST10 


Lys 


Lys 


He 


Met 


Val 


Gin 



371 A ^133 *H24^£ 4-§-4 £4: 



43°il 4 -1: MSTl <g^*114 -§-^4^3* t«*Rr P T14S1SH -4T22Q3 ^ 

371 ^AHl 3 -23.JfEj ^44 P T14SSH t5}i°l5t f>}ZL, 434 <$7}*\<*-§r 7>3tt 

Tf«e-11^B1H 5E433* 4444 4343 ^1^^ n 3^3H3 43*11 43^33 Thrj5.S. 34 

3 £3^-1 *ll 2:434: 

Met Lys Lys Thr He Ala Phe Leu 

5 1 -GG -TGT -TTT -ATG -AAA -AAG -ACA -ATC -GCA -TTT -CTT -C -3 ' 
3 ' -CC -ACA -AAA -TAC -TTT -TTC -TGT -TAG -CGT -AAA -GAA -G -5 ' 

371 ^3^5.43 STII SD ^ £3* STII 41* ^44^r Xbal -Mlul 3» 43 33 P T14SS 

H ^3 Xbal/Mlu I 43°ll ^J^H, n Ajx^^HSl 44*1 «Hi*l Thrill 3ft€ €^*H4 3*1 

33 -§-W^# £44^ 43^ P T14SSH -4T* 312:4534 (4i£: £ 4). £ 4<>114, STII -14 43 

4 STII 314 44-54. 

371 pTHSSH -4T4 4^3. *}JL, 434 44 33334 7>3^r 4^ 43^44^3^ = 433* 
4443, 4343343-°^ 4^43 II 4i^3H3 4^^fi 43^43 ThrAiiL, 224*11 43 ^3:3 Gln±5. 
344 MSTl 31N14 3^451 = 4 321 444«-»44 444^ 434 pTHSSH -4T22Q4 312:4534(42:: 
£4): 

Asn Ala Gin Ala Phe 

5 ' -CA -AAT -GCC -CAA -GCG -TTC -CCA -3 ' 
3 ' -GT -TTA -CGG -GTT -CGC -AAG -GGT -5 ' 

H3 4-5", 37] P T14SSH -4T22Q1- 4^-5-^ *}5L, STII SD 31(5' -GAGG -3')4 431.^44 II 45^3^ 4 
343 7)W S 4<y ATG 4°H1 mRNA3 24 42:^34 434tt 6711 334 £44^r 433 43 43 J4f431i. 

eIje =^Hf 4443, 4343343-°^ 43154-4 II 434 4^3 a>oi _^ 7 ^ 3 33 434 4^4 43 

4 pTHSlSH -4T22Q* 312:414(42:: £ 4): 

5 1 -TCT -AGA -GGT -TGA -GGT -GTT -TTA -TGA -3 • 



- 10 - 
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3' -AGA -TCT -CCA -ACT -CCA -CAA -AAT -ACT -5' 

444, #7l pTHSlSH -4T22Q3. tfl45 BL21 (DE3)1: *84#444 tfl44 . Escherichiacoli HM10011 ' 

* 4# 19984 84 1244.S. 4444444 44f^flS!44 444 A 24il^44 (KCCM, tfl444 4 

44 4tfl44 444 134 71445: KCCM -101373. 44444. 

444 4 . 2: MST2 4*1*114 4*ft44x = £-3 444^44 £444 44^ pTHSlSH -4T20V22Q3 42 

#4 444 4 -i^JfEl 444 pTHSSH -4T1- 4i, 444 44 <§44<it4 7^fe 4 A <3 4^4431-2- 

H]H ?_444« 4444, 4^43444^3 4^13.44 II 4S43H4 444 44^44 Thrill, 204 4 44 
lc44 Val^3, 2244 44^44 G lnA3 444 MST2 4^44 44443:3^ 44 444^44 4444 4 
4^r pTHSSH -4T20V22Q1- 42444: 

Val Phe Ser lie Ala Thr Val Ala Gin Ala Phe 

5 1 -GTT -TTT -TCT -ATT -GCT -ACA -GTT -GCC -CAA -GCG -TTC -CCA -ACC -ATT -CCC -3 ' 

3 ' -CAA -AAA -AGA -TAA -CGA -TGT -CAA -CGG -GTT -CGC -AAG -GGT -TGG -TAA -GGG -5 ' 

=L# 4-5", #7] -3 AH 4 -14 #71 P T14SSH -4T20V22Q3.44 443.-^4 n a> 

4 -^7fi 444 444 *ti3-4 44^r P T14S1SH -4T20V22Q* 424SI4. 444, #7l P T14S1SH -4T20V2 
2Q3. tfl45 BL21(DE3)1- «§4#444 *fl24 tfltfS 'Escherichiacoli HM10012'!- 424^, 4» 19984 84 
1244^ 4444444 4^^3144 444^4^44 (KCCM, 4444 444 4444 4## 134 ^fl) 
•HI 4443: KCCM -101383. 7)4444. 

444 4 -3: MST3 4*144 44445:3.421 4^444* 4444 44^r P T14SlSH -4K5T22Q3 42 

#4 444 3 _25.J?-Ei pT14SSH» ^^.S. 4^1, 4714 £4 "344 44 7r #4 44 ^^^l-^H 

JE444* 4444, ^^^^It^is 4313.^-4 ii #2^e]h4 444 »Wt^l Lys.2.3, 5€*fl 44 ^4 

Thr°-3 4€4 44^* 424SJ4: 
Met Lys Lys Lys Thr Ala Phe Leu 

5 ' -G -AGG -TGT -TTT -ATG -AAA -AAG -AAG -ACA -GCA -TTT -CTT -C -3 ' 
3 1 -C -TCC -ACA -AAA -TAC -TTT -TTC -TTC -TGT -CGT -AAA -GAA -G -5 ' 

#71 ^oj^JfEi STII SD 44 4 444 STII 41* S44rr Xbal -Mlul 444 424i, 4* #7l P T14SS 

H ^44 Xbal/Miul 434 4°J44, 44344 II 43:44^4 444 44^44 L ys Jl3, 544 44^44 T 
hrJ>3 444 4^^14 4444334 #21 44<a-«H;n-§- 444^ 40]- pT 14SSH -4K5T4 424S4. 

#71 pTHSSH -4K5T 4*§-°3 4^, 444 44 <37H4-§- 7}^ 4 A J 44n444-£-4H = 44 4 » 

4444, 4^4^^*^^^ 44344 II 45:^4^4 444 44^44 LysiL3, 544 44^44 Thril3, 
2244 44^44 Gin-°3 444 MST3 4*3*114 4*1144334 44 444444 4444 444 P T14SSH - 

4K5T22Q4 424S4: 
Asn Ala Gin Ala Phe 

5 ' -CA -AAT -GCC -CAA -GCG -TTC -CCA -3 ' 



- 11 - 
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3 ' -GT -TTA -CGG -GTT -CGC -AAG -GGT -5 ' 

4-8-, 47] 4*H1 4 ^o_s_ #7} pTUSSH -4K5T22Q5L^E1 SN13.44 II 444 4Hfl2l 44 

-44ic 4<goj Tgc)^ Afl^ igo^ pTHSlSH -4K5T22Q1- 74124534. °H4. 47l pTHSlSH -4K5T22Q5. 
ttf4^ BL21 (DE3)« *fl 2 *v tfl^ 'Escherichiacoli HM10013 '4 *fl24£4. 

4 -4: MST4 41W «JJ|1jW£« 42] £444 4^ pTHSlSH -4S22QB] 

47] 4^H 3 - 2 ^JfEi =4=-4pT14SSH» *tjL, 47151- 44 ^7H<a^ 7 ]-*]4 *!4 ^ ^-^^ H 

H4°H4 4444 4^43*1413^ 4^44 II 4JL^EjHS] 44*1] »Hk^l Sec±S. *144 >S°1~# *11 
24S4: 

Met Lys Lys Ser He Ala Phe Leu 

5 ' -G -AGG -TGT -TTT -ATG -AAA -AAG -TCT -ATC -GCA -TTT -CTT -C -3 ' 
3 ' -C -TCC -ACA -AAA -TAC -TTT -TTC -AGA -TAG -CGT -AAA -GAA -G -5 ' 

€71 4^14514^ STII SD ^ gam STII 41* ilHHr Xbal -Mlul ^44 ^}^*}JL, o]4 pE T14SSH 

Xbal/Mlul 4°J44 4^13.44 n Al^^i^HSl 44*1 4 D lt4<>l SerJLS *144 4^*114 ^1*34 

Jl = ^2] -g-^aj^^. ^sHr 4°14 pTHSSH -4S* *1]245S4. 

°1°M, ^71 P T14SSH -4S* ^iLSL *ka. 4714 44 <g7H<i£ 7 H4 4 X 3 *5lJl7f#5lUElH S4*H* 
4444 4^43*14^5. 4313.44 II 43^3^2} 4^141 4 D ]ii4< : >l Ser^.3., 22^41 4"1^4<>1 GlnAS 
*144 MST4 4^121- 4^43 4^ = ^ 421 -§-44«i44 4444 4°]^ pTHSSH -4S22Q1- 4245S4: 

Asn Ala Gin Ala Phe 

5 1 -CA -AAT -GCC -CAA -GCG -TTC -CCA -3 ' 
3 ' -GT -TTA -CGG -GTT -CGC -AAG -GGT -5 1 

n€ 4*, 471 4aH 4 -14 4°J4 471 pTHSSH -4S22QS4^] 3N^44 n a>oj 

7}± 4!°1 4°14 ^°1^ pTHSlSH -4S22Q* 424SI4. 471 pTHSlSH -4S22QS cfl4* B 

L21(DE3)1- ^444^71 7)124 ^4* 'Escherichiacoli HMIOOH'* *ll24$t4. 

4*H 4 -5: MST5 4^112]- 4^4s = 4 42] 444^44 444^ 4°14 P T14S1SH -4S20V22Q2] 42 

471 4^H1 4 -43.4^1 444 pTHSSH -4S4 4n, 47l2> 44 <£7]a]44 7r *lfe- 4^ 421^44314. 

e]h ^4^1^11- 4444 43 43*1 4^3. 4315L44 II 4^3 = o, 4^ o H ^ja] S er^S, 204^1 4*1 
^4°1 Vai^S, 224*11 4*]i4<>l Gin^.S 444 MST5 41M14 4^1^4xS^ 421 444^144 4444 4 
°]4 pTHSSH -4S20V22Q4 4^444: 

Val Phe Ser He Ala Thr Val Ala Gin Ala Phe 

5 1 -GTT -TTT -TCT -ATT -GCT -ACA -GTT -GCC -CAA -GCG -TTC -CCA -ACC -ATT -CCC -3 ' 
3 ' -CAA -AAA -AGA -TAA -CGA -TGT -CAA -CGG -GTT -CGC -AAG -GGT -TGG -TAA -GGG -5 ' 



- 12 - 
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44, #7] ^ AH 4 -14 -f 44 #7l P T14SSH -4S20V22QS4E1 <aHS44 n 4#4 4efl3 4 

4 -47 r i444 ^o]^ Afl^ 44^r P T14SlSH -4S20V22Q4 *)li455l4. 444, #7l pTHSlSH -4S20V2 
2QS cJ|#5BL21(DE3)# *S4#444 7-1)2:4 cj)4^ . Escherichiacoli HM10015 1 4 ^484. 

^ AH 4 . 6: MST6 4^844 44443l5.£ ^ -8-§^aS^# 444^r 44^r pTHSlSH -4T12G20V22QS] ^1 



#71 -&] *H 4 -5^Jf Ei 444 pTHSSH -4T20V22Q1- 4S°-S 4i, 4714 44 °J7H<3|* 7>4^r 44 4E1H 
^f#5fl^B]H = 4444 A>^H, 4^4444^51 4315144 n Aj^3fli^H5] 44*1 44^44 ThrJlS, 12 
«H 44^44 Gly^-S., 204*1) 44^44 VaL°£.. 224*H 44^44 Gln^-S. 444 MST6 4^*114 4^144 
X = 4 #5] 444^44 444^r 444 pTHSlSH -4T12G20V22Q1- ^4534: 

He Phe Leu Leu Ala Ser Gly Phe Val Phe Ser lie 

5 ' -GCA -TTT -CTT -CTT -GCA -TCT -GGT -TTC -GTT -TTT -TCT -ATT -GC -3 ' 
3 1 -CGT -AAA -GAA -GAA -CGT -AGA -CCA -AAG -CAA -AAA -AGA -TAA -CG -5 ' 

^4 44, #71 aJaH 4 -14 444 WU°.S. #71 P T14SSH -4T12G20V22QS4E1 4^44 II 444 -fj-sflSl 
44 -47 r i: Aifoj igojsl Afls.^- go]^ p T14SlSH -4T12G20V22Q4 *H^444. 444, #7l P T14S1SH -4 
T12G20V22QS tfl^g- BL21 (DE3)» ^4#44?} ^4 tfl4^ . Escherichiacoli HM10016'4 42:4514. 

44i 4 _ 7 . MST7 4*fl44J: = £ ^.6) o.^a«^ pTHSlSH -4T12L20V22Q3 *11 



#71 *3aH 4 -6.2.3.4*1 444 pTHSSH -4T12G20V22Q* ^1*1 4JH, 444 £* ^HS* 7 }#^ ^ 
^2lJL^5^HlH JE444* 4444, 4^44444^3 44344 II AJ^E1H51 44*11 »Hi^l Thr°. 
S, 12SN 44^44 Leu°.S, 204*11 oHi^l VaLSLS.. 224*11 44^44 Gln±3. 444 MST7 4^*114 4 
#^1 444^44 444fe 44^r pTHSSH -4T12L20V22Q* ^4^4: 

He Phe Leu Leu Ala Ser Leu Phe Val Phe Ser lie 

5 ' -GCA -TTT -CTT -CTT -GCA -TCT -CTT -TTC -GTT -TTT -TCT -ATT -GC -3 ' 
3 ' -CGT -AAA -GAA -GAA -CGT -AGA -GAA -AAG -CAA -AAA -AGA -TAA -CG -5 ' 

n.m 44, #4 -a *H 4 -14 444 4*3 #7l P T14SSH -4T12L20V22QS4e1 431344 ii 444 -8413 

A>ql -47 r t 4<I4 444 AflS* 444 pTHSlSH -4T12L20V22Q* 4^45S4. 444. #4 pTHSlSH -4 
T12L20V22Q3 t|W BL21 (DE3)4 ^4#4aH 7fl^4 cfl^ • Escherichiacoli HM10017'4 4^4534. 

4AH1 4 -8: MST8 41H4 4444^3-4 444^44 4444 444 P T14SSH -4K5S22QS1 *2 

#71 ^ AH 3 -2344 444 pTHSSH* 4^-5.3 *fcE. 4714 4* «g7l41-i- ^-SlJl^#Ell^.ElE_ 

= 444* 4444, 4^4344^3 431344 II 43:44H4 44*11 44^44 L ys iL3, 544 44^44 
Seri^3 444 444* ^1^401 4: 

Met Lys Lys Lys Ser Ala Phe Leu 

5 ' -G -AGG -TGT -TTT -ATG -AAA -AAG -AAG -TCT -GCA -TTT -CTT -C -3 1 
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3 • -C -TCC -ACA -AAA -TAC -TTT -TTC -TTC -AGA -CGT -AAA -GAA -G -5 ' 

371 ^l^S^El STII SD STII ^<g-§- Xbal -Mlul ^Jfl* ^2:4 Jl, 37l pTHSSH *| 

33 Xbal/Mlul ^3H1 #°d«M, ^1^*3 II 35^^51 4*3* 4 n lt4<>l Lys-°^, 5^*ti »Hrf s l SeriLS 

«iim]4 a-sn waq&s <3°i^ p tussh -4kss* ^i^>s4. 

6 1<>H, 371 pTHSSH -4K5S* ^ 4?14 g£ 7>4^r ^ #sl nW^l^ElH = 4°H 

* 4-§-44 ^^l*m^5i ^EflS^Al n ^li^ElHSl 4>fi*l oMii^ol Lys^, 5**11 4 D lt4°l SerJ?.S., 
22*1*1 4 D lii^l Gln^S MST8 9lMW$3L^¥r 33 -g^^* t^Br pTHSSH - 
4K5S22Q* *ll££4$i4: 

Asn Ala Gin Ala Phe 

5 ' -CA -AAT -GCC -CAA -GCG -TTC -CCA -3 1 

3 ' -GT -TTA -CGG -GTT -CGC -AAG -GGT -5 ' 

371 pTHSSH -4K5S22Q5. tfl^HJ BL21(DE3)* ^*!34*H ' Escherichiacoli HM1001 

8'* ^1 2:434. 

•^H 4 - 9: MST9 #*§sII4 ?!3M*iB* 33 -g-^ 1 ^* t«4^r ^1^ pTHSSH -2V4K5T22Q3 ^2: 

371 3 -2S-¥-El pTHSSH* ^^^.5. 4714 7 >3^ 9"^ ^-2lJlTf#2lUElH 

^4°H* 4-§"4<4 *3-¥-3*l«:'a.2.3. <?M^3 II ^S^ElH^l 2«*| *}v]±.&>] Val.2.3., 4#*H 4 D li4°l 
Lys^S., 5*^ 4*]t4<>l Thr^S *°1^* *H^484: 

Met Val Lys Lys Thr Ala Phe Leu 

5 ' -G -AGG -TGT -TTT -ATG -GTT -AAG -AAG -ACA -GCA -TTT -CTT -C -3 ' 
3 ' -C -TCC -ACA -AAA -TAC -CAA -TTC -TTC -TGT -CGT -AAA -GAA -G -5 ' 

371 £01^*3 STII SD 3i STII *1<I* if^Rr Xbal -Mlul 4^}JL, °l* 37l pTHSSH 

El 51 Xbal/Mlul -f^Ml ^- 0 J4°1, 31315.^-3 II 33^3^3 23*1] 4 D 1^4 <: >1 Val-°3., 43*11 4 D lt4°l Lys^S., 
5^3fl oHt-tt°l Thr^.S *143 ifi^^Sl- ^ -g-*v^. B _H^^. Tgigt}±r pTHSSH -2V4K5 

T* *ll2:434. 

371 pTHSSH -2V4K5T1- 431, 4714 ^ ^H^-t- 7>3^ 4 A <3 *3iW3U3H ^4<>1 

Al~§-*M, 4^3*14*^3. <?MiiL43 n Al^ElHSl 23*11 °}*]hz.*t°] ValA^, 43*11 4 D lt4°l LysiL 
53*11 4 n li4<>l Thr°.3., 223*11 4*lic4°l GlnAS. MST9 31M14 3*fl^J: = £ 33 -§-^4^1 

* t44^r 3°^ pTHSSH -2V4K5T22Q* ^1^4514: 

Asn Ala Gin Ala Phe 

5 ' -CA -AAT -GCC -CAA -GCG -TTC -CCA -3 • 
3 ' -GT -TTA -CGG -GTT -CGC -AAG -GGT -5 ' 

°H^, 37) pTHSSH -2V4K5T22QS. tfl^ BL21 (DE3)* ^^3^1^ cfl^S ' Escherichiacoli HM10 

019'* *ll2.434. 
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^ofl 4 _iQ: MST10 #4 -fr^Gi*!^ t^fe ^<4^r pTHSSH -4K5I20V22QS] 4 



2:4534: 

Met Lys Lys Lys He Ala Phe Leu 

5 1 -G -AGG -TGT -TTT -ATG -AAA -AAG -AAG -ATC -GCA -TTT -CTT -C -3 ' 
3 ' -C -TCC -ACA -AAA -TAC -TTT -TTC -TTC -TAG -CGT -AAA -GAA -G -5 ' 

#71 Wr-Ej STII SD ^ #44 STII 3L#s|-fe- Xbal -Mlul =gE-§- 4^\JL, <4# #7j pTHSSH 

Ej^l Xbal/Mlul Jf^Hl ^j^, -fflEfl^Al n AljL^ElJESl 4^4 oHi^l Lys-°3. 4«r4 #^14 0 J^3# 
iS^ #°1 ■S-^-'ar^^-i: ^sRr ^l^r P T14SSH -4K* *H2:45S4. 

ZZ.fi chg-, ^71 P T14SSH -4K* 4^^5 *>al, 4714 <*7H<2§^ 7r 4fe flvfl *3ljl^f*a|iEjH ^4°M 
1- 4"§-*H, ^3^1*14^5. •SNS.^Kl II ^iX^ElHSj 4*1*1) Lys^S., 22#*H 4 D lic4°l Gln^ 

JsL *WH4 y^l^^S^ 43 -frfl^^-l- t^Kr #°]^ pTHSSH -4K22Q* 312:4534: 

Asn Ala Gin Ala Phe 

5 ' -CA -AAT -GCC -CAA -GCG -TTC -CCA -3 ' 
3 1 -GT -TTA -CGG -GTT -CGC -AAG -GGT -5 ' 

<>1<H-*1, #7l P T14SSH -4K22Q* ^rS *}5L, 4714 <37l4<t-§- 7 Hfe ^ VA J -ir^l 3-it W 4 3-^5. HsMH 
* ^^44^-2-3. **3*<5l II #^3^4 4ti* »Hk^l Lys^.^, 20*«fl »Ht^l ValA 

3., 22>fi*i| 4*1^V<>1 Gln^S. MST10 >S^14 ^J^^aa Q$ -8-^*13* <3:«4fe P T14 

SSH -4K5I20V22Q* 3124S4: 

Val Phe Ser He Ala Thr Val Ala Gin Ala Phe 

5 ' -GTT -TTT -TCT -ATT -GCT -ACA -GTT -GCC -CAA -GCG -TTC -CCA -ACC -ATT -CCC -3 ' 

3 ' -CAA -AAA -AGA -TAA -CGA -TGT -CAA -CGG -GTT -CGC -AAG -GGT -TGG -TAA -GGG -5 ' 

6 1<H<M, #71 p T14SSH -4K5I20V22Q3. cfl^ BL21 (DE3)# 3^*L*H^ Jflitf tfl^ ■ Escherichiacoli HM1 
0020'* 312:4534. 

^ahi 5 ; oflEfls^Ai n ^x^ei^si ^7^7} HH'§*3.*&sn *bh D 14fe «9* 

#71 ^Hl 3 -Z^B\ 4^s-sv ^2.*v cfl^ .Escherichiacoli HM10010' 3i 4 -1 M14 4 -10— 5L-t~&| 4^ 

4 107M51 31211- tfl»&(^r, 'Escherichiacoli HM10011' 4)4 Escherichiacoli HM10020')-fr 44 #7l -3 a] of 
3 -34 ^114 aH^U 4^1i4 312:4 4*, 44 -g-°4 iflfi] °J*fl^4S- s --&2l ^£ 

» f^i, n m^s.tf-t] 1L 4 431^4J:ii^3 444584. zl S4^t 471 a. 44 44. 
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[K 4} 



Q^^S-^Z- t^(hGH mg/100 P.P. 



^f1K 




hGH t«t 


HMIOOIO 


pHSSH 


330 


HMlOOll 


pTHSlSH -4T22Q 


1,350 


HM10012 


pTHSlSH -4T20V22Q 


1,300 


HM10013 


pTHSlSH -4K5T22Q 


1,270 


HM10014 


pTHSlSH -4S22Q 


1,320 


HM10015 


pTHSlSH -4S20V22Q 


1,230 


HM10016 


pTHSlSH -4T12G20V22Q 


1,173 


HM10017 


pTHSlSH -4T12L20V22Q 


1,282 


HM10018 


pTHSSH -4K5S22Q 


1,150 


HM10019 


pTHSSH -2V4K5T22Q 


1.140 


HM10020 


pTHSSH -4K5I20V22Q 


1,230 



^71 SMIS^K! II ^LH^HS] ^l^I^^-XSi ^i-oj -g-^^^-l: 42l^ t« W£ LB 

Bfl 0 J=^^ IPTG3 -fri^jt. ^71 Bfl°<H* 6000rpm4H 20&# «^£^H 4lt 3^ t}#, 

^71 <g*H 3 -34 tfU a.3. Xls§>S4. «7i ^^II^ei ^ 

4 3? ^4 §3 5Efe #3 HS-^SZLaflslU-^ ±3. = £3 4#, SDS -PAGES. ^Ml 

S. 5^r «7l 41 *H 4 .is.JfE| ^s.«r tfl^Escherichiacoli HMlOOll ' 2] ^^li^S^ °J*fl^ 

#Jl3£-^- SDS -PAGES. £*}tt 1 1: **!^ 37] nH; 2: £ 54M 

shi45sI4. 



if" 3i H« ^^S^-SI ^4^* *)|^«;4. £ ^ofl 34^1, 4^4 2471^-^1 SJ*M 3L 

4. 444, £ ai^e]h# <a*H = Hl*tt <^4*1 4-§-4^4 -^4^43 f eh^ o_ 
34 «MHW 34 71^ 7H^ o.^,^^ ^Av t - oj^. 5014. 



(57) 

^T 1 ^ 1 - 1. 

471 (1)3 S^l^^ Efl^ <a^l3^ II ^li^ElHS] ^^^1; 

Met -W -Lys -A -B -Ala -Phe -Leu -Leu -Ala -Ser -E -Phe -Val -Phe -Ser -He -Ala -Thr -X -Ala -Y -Ala ( 
I) 
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#71 ^HH, 

WfcLys5EfeVal°lj»; 

A^r Ser, Thr, Lys Gin °1 ^ ; 

Thr, Ser, lie, Asn, Gin Arg°l JI; 

Ala, Gly, Val, Leu, He £fe Met^l ^ ; 
Xfe Ala, Val, He, Phe Asn °U; ?L 

Gin, Asn, Ala, Lys SE^ Tyr^l 4. 
2. 

^ tii^ -a^i^Ai n Ai^^EiHsi ^^^14 5i ^^^51 -fr^-TEi^-a- 5L^*\t si -a-^^si 

5 ' -GAGGTGTTTT -3 ' 

^ SH*1, 

a^a^-a II ^IJl^ElH ifif ^fe- «WS ^^fl^J II ^S^ElHSl 4>?I*fl »Ht^°l Asn°M T 

hr^-S, 22<fl^ oHicAj-ol Tyr«ll-H Gln^S *1€^ tl^oH, 5) ^1 QS. = ^<?1 2"§- *rfe 

^S^tfjEl. 

* 3%H1 floH. 

tfl#3 <2N^# II #±^1H ifi^fe- ifl ^3" <ffl3l^Kl n A)^3g E ]H£l °Mi#°l Asn°IH T 

hr°.S, 20^^ oHii-tVol Asn°M Val°-3., 22€«( »Ht*°] TyHH Gln°-S. ^}sj-sl ^^]oH_ ilEfl^^z]^ 
°l^l^^±s^°J 53* ^ *Kr 

6. 

>0 31H1 Si 0 !*!, 
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7. 



r.2_3, 20#*11 "Mii^l Asn°M ValA^, 22«* TyHW Gln^S £3*M^, 3^^^ 



hr^, 12€«H oHic-lH Met«IH Gly^-S.. 20^^ »H^H Asn°IM Val°.3. p 22»H 4 D lt^r°] Tyr°lH G 
10. 

tfl^S <ffl^lS^ II ^IX^ElH ig^Sr 4^ ifl^S- 4^3.441 II Al^^ E ) H o] 4^ ^nl^AVol As n°M T 
hrS.3., MeHH Leu°.3., 20$ *H oHi^°l Asn°1M Val-2.3.. 22*1*11 oHi^l T yr°lH G 

11. 



^ 3^H1 Wi, 
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s.2.3.. 5#*ft <>M^ 0 1 Ile°M Ser±S., 22*14 oHi^oj T yHM Gln^ S]2fl^^ 91 

12. 

^l^Kl II ^LMI^H ig^lir t|M ^EflS^ II sHi^l Lys^M Va 

liS, 4**11 Asn°M Lys^-S., 5*** «Hki!;o] Ile<>1H Thr.S.5., 22**1) 4nj-A]-oj T yHH GlnAS. 

^^^ol^ f S^^Jj^ °J^l^^a-&<?l 51" ^HJ *>rr 

13. 

n AlX^E-lH tfl^-S- II ^!JL^E.1H3 4^*fl Asn<>M Ly 

s<LS., 20**1 °Ht*M Asn°M Val^S, 22**l| *Hi^<>l Tyr*W Gln°.3. *^1°H, iW^^ 

14. 

^3 P T14S1SH -4T22Q: 
5 ' -GAGGTGTTTT -3 ' 
15. 

tfl^ -a^lS.-S-^l II ^IX^jElBSl 4**11 oHi^iH Asn^H Thr.9-3., 20**11 6 Wi4°l Asn°M Val^S.. 
22**1 TyHH Gln^S *l?tS tfl^ <?!N1^K! II -idJ^ElHS] **MI1S}- 91M}^§ VS. B. ^2] -g-^aUj 

sflS] A]:<y -^l-id ^111 it?}^ ^3:^ ^ pTHSlSH -4T20V22Q: 

5 ' -GAGGTGTTTT -3 ' . 

16. 

^ 14*3 zfl2* ^E-] P T14S1SH -4T22Q5. Escherichiacoli HM10011(KCCM -10137). 



3^ 17. 



f-^-s.*] 10 -0316347 



^1 15^1 ^3 pT14SlSH -4T20V22Q3. ^HHeI *fl2:1h tfl^ Escherichia coli HM10012(KCCM -1 

0138). 

^^g" 18. 

^ 3^ «g^£3 ^71 u^f-o] ^^li^ (periplasm) -§-^5^ 

19. 

A 181H1 

*H ^Escherichia coli HM10011(KCCM -10137)°J ^ 
3^20. 

^2:^" ^Escherichia coli HM10012(KCCM -10138)"?] 3}-§- 

SI 1 ?] 1 
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IE 1 *! 4 




5'-gg-tgt-ttt-atg-aaa-aag-aca-atc-gca-trt-ctt-c-3' 
3'-cc-aca-aaa-tac-ttt-ttc-tcjr-tag-ggt-aaa-gaa-g-5' 
pcr 

, Xba I & Mlu I 
Xba 1 1 STn SD | STfl-l I BamH I 

xba i & miu i * 3°l*M-a 

PT14SSH-4T «U1 

5-CA-AAT-GCC-CAA-GCG-TTC-CCA-3' 
3'-GT-TTA-CGG-GTT-CGC-AAG-GGT-5 > 
PCR 




5'-TCT-AGA-GGT-TGA-GGT-GTT-TTA-TGA-3 > 
3'-AGA-TCT-CCA-ACT-CCA-CAA-AAT-ACT-5' 
PCR 





£^ 5 
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